Background. Despite the increasing trends suggesting that hypertension is a growing public health problem in developing countries, studies on its prevalence, associated risk factors, and extent of blood pressure control have been inequitably done in urban and rural communities in these countries. We therefore aimed to determine the prevalence of hypertension and extent of blood pressure control in rural Cameroon. Methods. This was a community-based cross-sectional study conducted in rural Cameroon (the Moliwe Health Area). Participants aged 21 years and above were recruited by a probability proportional to size multistage sampling method, using systematic sampling for household selection and random sampling for participant selection. Blood pressure, weight, and height were measured by standard methods. Hypertension was defined as BP ≥ 140/90 mmHg. Results. The prevalence of hypertension among the 733 participants recruited was 31.1% (95% CI: 27.8-34.6) and 71% (95% CI: 58.7-81.7) of these hypertensive patients were newly diagnosed. Only 21.2% (95% CI: 12.1-33.3) of known hypertensives had a well controlled BP. Age, obesity, low educational status, and being married were associated with HTN after adjusting for confounders. Conclusions. The high prevalence of hypertension and inadequate BP control among known hypertensives in rural Cameroon warrants greater sensitization and regular screening to reduce hypertension-related morbidity and mortality.
Background
It is predicted that by 2025, the prevalence of hypertension (HTN) will increase by 60% to a total of 1.56 billion worldwide [1] suggesting that HTN remains a major public health problem. HTN in Sub-Saharan Africa (SSA) has also been on the rise with reports indicating higher values in urban settings compared to rural settings [2] [3] [4] . The prevalence of HTN in SSA ranges between 14.5% in rural Eritrea [2] , 32.9% in semiurban Ghana [3] , and 40.1% in urban South Africa [4] . Likewise, adequate blood pressure (BP) control has been on the decline, ranging between 1.7% in rural Ghana [3] , 4% in urban slum dwellers in Nigeria [5] , and 21.5% in urban Kenya [6] . In Cameroon, the prevalence of HTN spans from 5.7% in rural settings [7] through 21.9% in semiurban [8] to 47.5% in urban milieu [9] , with a national average survey of 31.0% [10] . Despite the relatively better BP control in urban over rural settings, levels of adequate BP control as low as 2% [11] to 27.5% (in men) and 38.7% (in women) [9] have been reported in urban settings.
Even though much has been done so far to reduce the incidence of hypertension in urban areas, this has not been the same in rural areas, with public health policies aimed at controlling hypertension mainly directed towards the large cities. Most of the studies done so far in these urban areas cannot therefore give a true estimate of the extent to which 2 International Journal of Hypertension the rural population is affected by this major cardiovascular disease risk factor. An analysis of hypertension and its risk factors in rural Cameroon will therefore help guide health policy decisions and provide baseline data for future studies aimed at addressing this problem. We therefore had the following as objectives: determining the prevalence of hypertension in the adult population in the Moliwe Health Area in rural Cameroon; identifying the risk factors associated with HTN in this rural setting; determining the extent of BP control in known hypertensive patients in this locality.
Materials and Methods

Study Design, Period, and Setting.
A community-based cross-sectional descriptive and analytical study was conducted over a 6-month period (June 20 to December 28, 2013) in the Moliwe Health Area (MHA). This principally rural health area is found in the Limbe Health District of the South West Region of Cameroon.
Participants and Sampling Method.
A multistage sampling method was used to select participants from the 5 villages/settlements of the health area: Bonadikombo, Wotutu, Ewongo, Moliwe, and Tomatal. The sample selected was selfweighted through the probability proportional to size method used. The data of 2005 Cameroon census was used as a guide to the sampling frame with households considered as the primary sampling units. Using a random start, a systematic sample of households was then selected from a list of the approximate cumulative number of households of all the villages. This gave an estimate of the number of households to be selected from each village. As the secondary sampling units, two participants were then recruited from each selected household by simple random sampling from a list of eligible households occupants produced by the respective household heads. Three hundred and twenty-nine participants were thus recruited from Bonadikombo, 113 from Wotutu, 112 from Moliwe, 96 from Ewongo, and 83 from Tomatal.
The sample size was calculated using the formula: = 2 ( )( )/ 2 . A combined estimate of the prevalence of HTN in rural Rwanda, Tanzania, and Malawi of 22% was used [12] . We recruited 733 participants by systematic and simple random sampling methods.
Study Procedures and Variables.
At each selected household, a questionnaire was administered to each recruited participant to collect information on age, sex, level of education, marital status, status of HTN, treatment of HTN, smoking, quantity of alcohol intake, physical activity, diabetes status, and family history of HTN. Blood pressure measurements were also done at the home of the participants by a casually dressed clinician not in white coat. Two measurements (in mmHg) were taken on the right arm using an automated electronic BP machine (OMRON M3 HEM-7200-E Omron Matsusaka Co. Ltd., Kyoto, Japan) through the standard procedure (JNC 7 recommendations) [13] . Heights in meters (m) and weights in kilograms (kg) were measured using standard procedures and were used to determine the body mass index (BMI) as follows: BMI = weight (kg)/[height (m) * height (m)]. WHO STEPS surveillance manual was used to assess sedentary lifestyle (physical inactivity) [14] .
Data Analysis.
The data was entered into Epi info statistical software, version 7.0 (CDC/WHO, Atlanta, USA). Quality control was done by double entry and checking. Frequencies and means were obtained for appropriate variables; Chisquare and Fischer's exact tests were used as appropriate to test for associations between binary and categorical variables. A logistic regression model was built to assess the effect of factors found to be significantly associated with hypertension while controlling for potential confounders. Statistical significance was considered at a value < 0.05.
Ethical
Considerations. An ethical clearance was obtained from the Institutional Review Board of the Faculty of Health Sciences, University of Buea. Administrative approvals were obtained from the Regional Delegate of Public Health as well as from the local Chiefs, Quarter heads, and camp presidents concerned. There were no associated risks since all procedures were noninvasive. Participants benefited from free screening for hypertension and counselling. All patients found to have elevated blood pressure values were advised and referred to the nearest health facility for proper management and follow-up.
Results and Discussion
Sociodemographic and Clinical Characteristics of the Study Population.
Of the 733 participants, 479 (39.5%) were between 20 and 29 years. The male to female ratio was 1 : 1.2, 35.9% had primary education, and 50.5% were married. Less than half of the participants (47.3%) had normal BMI and 15% had sedentary life style. A small proportion, (2.9%) were known diabetics and 32.7% reported a family history of hypertension (Table 1) . Figure 1) . Age 40 and above, obesity, smoking, alcohol consumption, diabetes, low educational level, and marriage were found to be associated with hypertension (Table 2) . After adjusting for all significant factors using logistic regression, only age 40 and above, obesity, low educational level, and marriage were still strongly associated with hypertension (Table 3) . There was a progressive increase in the prevalence of HTN with age when age below 40 was used as the reference: from 3 folds in the 40-59 years, through 8.3 folds in the 60-79 years, to 11.6 folds in 80 + years age groups. People who were obese had 2.8 times the odds of being hypertensive compared to the nonobese. There was an inverse relationship between educational status and HTN. Those who never went to school had 6.7 times the odds of having HTN compared to those who had at least high school education (Table 3) .
Prevalence of Hypertension and BP
Discussion.
Since the new recommendations for HTN diagnosis and management by JNC 7 in 2003 [13] , no study had been done in rural Cameroon. The last published rural study on HTN was as far back as 1998 [7] . The 31.1% prevalence of HTN observed in the MHA is similar to the 31.0% reported in Cameroon by Kingue et al. [10] and the 32.9% reported by Amoah [15] in semiurban Ghana but higher than that reported elsewhere [3, 7, 8, 12, 16, 17] . The different settings and methodologies could account for this difference. However, our value was lower than 44.7% reported by Williams et al. [18] in rural Ghana and 40% reported by Chow et al. [19] in rural and urban high, middle, and low income countries. Our study revealed low hypertension awareness similar to the 32.3% observed in rural Ghana by Addo et al. [20] and the 32.6% observed by Dzudie et al. [9] in Urban Cameroon. However, this value is higher than the 11% reported in rural Cameroon by Mbanya et al. [7] and 22% in rural and semiurban Ghana by Williams et al. [18] . This variation Table 3 : Association between clinical characteristics and hypertension after adjusting for all the factors presented.
Risk factors Categories Odds ratio (95% CI) value
Age ( between rural and urban settings could be explained by poor knowledge of the disease, lesser access to health facilities, and poverty, in rural compared to urban communities. Age was identified to be strongly associated with HTN, supporting the findings of other studies [9, 12, [21] [22] [23] . This is because as people get older, their blood vessels become harder and they are likely to have decreased baroreceptor sensitivity, increased responsiveness to sympathetic nervous system stimuli, altered renal and sodium metabolism, and an altered renin-aldosterone relationship thereby predisposing them to high blood pressure [24] . Obesity, which is one of the common pathways between diabetes and HTN [25] , was also found to be strongly associated with HTN in our study, as earlier documented [8, 26] . Low educational status and being married were strongly linked with HTN in our study as reported in previous studies [21, 27, 28] . A poor understanding of the disease and its risk factors and the stress experienced my married couples, respectively, could put these groups at a higher risk. On the other hand, gender, family history of HTN, overweight, and physical inactivity were not statistically significant risk factors of HTN in this setting. Smoking, alcohol consumption, and diabetes mellitus International Journal of Hypertension 5 which were associated with HTN on bivariate analysis were not significantly associated with hypertension on multivariate analysis by logistic regression.
The proportion of known hypertensives who were currently on antihypertensive treatment in our study was similar to the 64.9% reported [18] in Ghana but much higher than the 12.5% reported [7] in Cameroon. The high proportion on antihypertensives may be due to the increase in awareness of HTN and the availability and access to antihypertensive medications in Cameroon lately compared to 16 years ago [7] . Despite this considerable proportion of hypertensive patients being on treatment, only 21.8% of them had controlled blood pressures. Kishore et al. reported as low as 3% in rural Nigeria [23] and Yuvaraj et al. reported 12.5% in rural India [29] . However, higher proportions have been reported (33.1% [9] and 63.2% [8] ) among hypertensives in urban and semiurban settings in Cameroon, respectively, 56.8% in Mexico [30] , and 75.9% in urban India [31] . Noncompliance to treatment has been proposed as a possible explanation for this observation. And in this context noncompliance to treatment is multifactorial in aetiology with reasons such as inadequate knowledge of HTN, intolerance of side effects of medications, and low purchasing power.
This study was cross-sectional which means participants declared hypertensive may not necessarily be hypertensive clinically. Also, our study was done in a small rural area whose findings may not necessarily apply to all rural Cameroonian or Sub-Saharan African communities. Moreover, some known risk factors such as dyslipidaemia, salt intake, and psychosocial and socioeconomic status were not assessed in our study. Nevertheless, the large sample size, varied sampling method, and execution of standard measurement procedures make the findings of this study robust and accurate. Also, the white coat effect which could potentially produce an overestimation of the actual prevalence of hypertension in this setting was minimized since the casually dressed clinician without a white coat did the measurements from the participants' homes.
Conclusions
Our study revealed that about one out of three adults in the Moliwe Health Area could be hypertensive with only a quarter of them being aware of their status and a fifth of those on treatment having their blood pressure well controlled. This reveals how very much a cardiovascular risk the rural population may be exposed to. There is, therefore, need for massive improvement in awareness through education and repeated patient follow-up in these rural settings alongside the urban ones. Also, the importance of further research in other rural communities to assess trends and risk factors of hypertension and the extent of blood pressure control cannot be overemphasized.
